In the North Atlantic Ocean, the mid-oceanic ridge transects the Icelandic mantle plume, providing an 1 important window into the temporal evolution of this major convective upwelling 1-3 . It is generally ac- 
known and their origin is debated 15, 16 . It is especially unclear how many VSRs exist and how far back in 37 time their history can be traced.
38
To address these general issues, we acquired two regional (>1200 km) seismic reflection profiles 39 that traverse the entire oceanic basin south of Iceland (Figure 1 ). Crucially, both profiles provide conjugate 40 images of the Iceland and Irminger basins since each one of them is oriented parallel to plate spreading 41 flowlines 17 . Acquisition and processing details are provided in the Methods Summary. We have two sig-42 nificant findings. First, we have mapped the sediment-basement interface, which demonstrates that VSR 43 activity can be continuously traced back to 55 Myr. Secondly, this activity has been used to build a detailed 44 chronology of asthenospheric potential temperature, T P . This continuous record provides a reference frame 45 for analyzing relationships between plume activity and other geologic observations.
46
The northern profile resolves the detailed structure of this oceanic basin (Figure 2a ). Away from a prominent mid-oceanic ridge, the top of oceanic crust is clearly imaged beneath layered sediments, which (Figure 3a ). Residual depth is the water-loaded depth to oceanic crust that has been corrected for sediment loading, plate age and present-day dynamic support 6 . South of Iceland, residual depth varies by 66 ±400 m and is controlled by changes in crustal thickness. If crust is generated at the mid-oceanic ridge by 67 isentropic decompression of anhydrous mantle 11, 13 , T p can be estimated from residual depth measurements
where t c = 8.4 km is a reference crustal thickness 17 , d r is residual depth, ρ a = 3.2 Mg m −3 is density of 70 asthenospheric mantle, ρ c = 2.8 Mg m −3 is density of oceanic crust, and ρ w = 1 Mg m −3 is density of 71 seawater 6, 13 . We have projected our T p estimates into age-distance space and combined them with satellite 72 gravity observations (Figure 3b ). There is excellent agreement between these estimates and free-air gravity 
